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Balancing the Ecosystem 

 
 

Lesson Overview  

In this lesson, students will explore the dynamic nature of ecosystems to relate how their 

characteristics can vary over time and how changes in the number of organisms of one species 

and physical components can disrupt the balance of an ecosystem, leading to shifts in all its 

populations. Students will analyze and interpret data from informational texts, observations, 

and measurements from simulations and investigations using tabulation, graphing, and 

statistical analysis. Using the data from video, texts, and graphs, students will look for patterns 

in the data and construct a claim as to the overall effect on the balance of an ecosystem 

affected by changes in population size. 

Alignment      

Science Standards 

7.EC.5 The student will demonstrate an understanding of how organisms interact with and 

respond to the biotic and abiotic components of their environments.  

 7.EC.5B Organisms in all ecosystems interact with and depend upon each other. Organisms 

with similar needs compete for limited resources. Food webs and energy pyramids are models 

that demonstrate how energy is transferred within an ecosystem.  

7.EC.5B.3 Analyze and interpret data to predict how changes in the number of organisms of one 

species affects the balance of an ecosystem. 

Science and Engineering Practices 

7.S.1A.4. Analyze and interpret data from informational texts, observations, measurements, or 

investigations using a range of methods (such as tabulation, graphing, or statistical analysis) to 

(1) reveal patterns and construct meaning or (2) support hypotheses, explanations, claims, or 

designs. 

In addition to analyze and interpret data, students should be asked to ask questions; plan and 

carry out investigations; use mathematics and computational thinking; engage in argument 

from evidence; construct explanations; develop and use models; obtain, evaluate, and 

communicate information; and construct devices or define solutions.  
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Crosscutting Concepts (from the SDE instructional unit resources document) 
 
2. Cause and effect: Mechanism and explanation: The National Research Council (2012) states 

that “events have causes, sometimes simple, sometimes multifaceted. A major activity of 

science is investigating and explaining causal relationships and the mechanisms by which they 

are mediated. Such mechanisms can then be tested across given contexts and used to predict 

and explain events in new contexts” (p. 84).   Changes that occur to the physical environment 

can cause changes in the number of organisms within a population.   

4. Systems and systems models:  The National Research Council (2012) states that “Defining 

the system under study—specifying its boundaries and making explicit a model of that 

system—provides tools for understanding and testing ideas that are applicable throughout 

science and engineering” (p. 84).  The levels of organization within ecosystems are a system in 

ecology.  Abiotic and biotic factors interact to create a dynamic system. 

 

Math Standards 

7.DSP.1   Investigate concepts of random sampling. 

a.         Understand that a sample is a subset of a population and both possess the same 

characteristics. 

b.         Differentiate between random and non-random sampling. 

c.         Understand that generalizations from a sample are valid only if the sample is 

representative of the population. 

d.         Understand that random sampling is used to gather a representative sample and 

supports valid inferences about the population. 

7.DSP.2* Draw inferences about a population by collecting multiple random samples of the 

same size to investigate variability in estimates of the characteristic of interest. 

Standards for Mathematical Practice 

2. Reason both contextually and abstractly. 

a. Make sense of quantities and their relationships in mathematical and real-world 

situations.  

b. Describe a given situation using multiple mathematical representations.  
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c. Translate among multiple mathematical representations and compare the meanings 

each representation conveys about the situation.   

d. Connect the meaning of mathematical operations to the context of a given situation. 

 4. Connect mathematical ideas and real-world situations through modeling. 

a. Identify relevant quantities and develop a model to describe their relationships.  

b. Interpret mathematical models in the context of the situation.   

c. Make assumptions and estimates to simplify complicated situations.  

d. Evaluate the reasonableness of a model and refine if necessary.  

  

5. Use a variety of mathematical tools effectively and strategically. 

a. Select and use appropriate tools when solving a mathematical problem. 

b. Use technological tools and other external mathematical resources to explore and 

deepen understanding of concepts 

ELA Inquiry Standards 

Standard 1: Formulate relevant, self-generated questions based on interests and/or needs that 

can be investigated.  

1.1 Develop questions to broaden thinking on a specific idea that frames inquiry for new 

learning and deeper understanding  

Standard 2: Transact with texts to formulate questions, propose explanations, and consider 

alternative views and multiple perspectives.  

2.1 Formulate logical questions based on evidence, generate explanations, propose and present 

original conclusions, and consider multiple perspectives.  

Standard 3: Construct knowledge, applying disciplinary concepts and tools, to build deeper 

understanding of the world through exploration, collaboration, and analysis.  

3.1 Develop a plan of action by using appropriate discipline-specific strategies.  

3.4 Organize and categorize important information, revise ideas, and report relevant findings.  
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Standard 4: Synthesize integrated information to share learning and/or take action.  

4.1 Employ a critical stance to demonstrate that relationships and patterns of evidence lead to 

logical conclusions, while acknowledging alternative views.  

4.2 Determine appropriate disciplinary tools and develop a plan to communicate findings 

and/or take informed action.  

4.3 Reflect on findings and pose appropriate questions for further inquiry.  

Standard 5: Reflect throughout the inquiry process to assess metacognition, broaden 

understanding, and guide actions, both individually and collaboratively.  

5.1 Acknowledge and value individual and collective thinking; use feedback from peers and 

adults to guide the inquiry process.  

5.2 Employ past and present learning in order to monitor and guide inquiry.  

5.3 Assess the processes to revise strategies, address misconceptions, anticipate and overcome 

obstacles, and reflect on completeness of the inquiry.  

ELA Writing  
Standard 1: Write arguments to support claims with clear reasons and relevant evidence.  

1.1 Write arguments that:  

a. introduce claims, acknowledge alternate or opposing claims, and organize the reasons and 

evidence logically;  

c. support claims with logical reasoning and relevant evidence, using accurate, credible sources 

and demonstrating an understanding of the topic or text;  

e. develop the claim providing credible evidence and data for each;  

i. provide a concluding statement or section that follows from and supports the argument  

Standard 6: Write independently, legibly, and routinely for a variety of tasks, purposes, and 

audiences over short and extended time frames.  

6.1 Write routinely and persevere in writing tasks over short and extended time frames, for a 

range of domain specific tasks, and for a variety of purposes and audiences.  

 
ELA Communication  
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Standard 1: Interact with others to explore ideas and concepts, communicate meaning, and 

develop logical interpretations through collaborative conversations; build upon the ideas of 

others to clearly express one’s own views while respecting diverse perspectives.  

1.2 Participate in discussions; ask probing questions and share evidence that supports and 

maintains the focus of the discussion.  

1.5 Consider new ideas and diverse perspectives of others when forming opinions regarding a 

topic, text, or issue.  

Connections 

 
Content Area (2 or more) Connections 
Mathematics 

Science 

English Language Arts 

 
Content Connections 
In both mathematics and science, student will analyze and interpret data from informational 

texts, observations, and measurements from simulations and investigations using tabulation, 

graphing, and statistical analysis. In science class, students will use the data from video, texts, 

and graphs to look for patterns in the data and construct a claim as to the overall effect on the 

balance of an ecosystem affected by changes in population size. 

 
Active Learning Strategies (for Purposeful Reading, Meaningful Writing, and Productive 
Dialogue)  
 

Lesson A 

• Give Me Five 

• Elbow Partner 

• Collaborative Groups 

• Jigsaw 
 

Lesson B 

• Chum Check 

• Pairs Squared 

• Exit Ticket 
 
Lesson C 

http://www.s2temsc.org/uploads/1/8/8/7/18873120/give_me_five_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/give_me_five_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strategies.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strategies.pdf
https://www.s2temsc.org/uploads/1/8/8/7/18873120/collaborative_groups.pdf
https://www.s2temsc.org/uploads/1/8/8/7/18873120/collaborative_groups.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/jigsaw_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/jigsaw_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strategies.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strategies.pdf
https://www.s2temsc.org/uploads/1/8/8/7/18873120/pairs_squared.pdf
https://www.s2temsc.org/uploads/1/8/8/7/18873120/pairs_squared.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/exit_slips_or_exit_tickets_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/exit_slips_or_exit_tickets_strategy.pdf
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• Jigsaw 

• Table Talk 

• 3-2-1 as an Exit Slip 
 

 

Computational Thinking 
This lesson addresses computational thinking by allowing students to interact with authentic 

data to organize and analyze data about how population changes affect an ecosystem, 

represent the data in a graph, use evidence, apply logic, and construct arguments for their 

proposed explanations, and evaluate and communicate the information scientifically. 

Lesson A – Balancing an Ecosystem 

Time Required –  One class period (60 minutes) 

Disciplinary Vocabulary – Competition, Emigration, Immigration, Niche, Population Density  

Materials Needed:   

• Video clip- How Wolves Change Rivers(4:33) 

https://www.youtube.com/watch?v=ysa5OBhXz-Q 

• For the Predator-Prey Simulation Activity/Lab (Per Group) 

o Predator-Prey Simulation Handouts (Background, Rules, Data Table, Analysis) 

o Data Sheet 

o Graph Paper 

o Colored Pencils- 1 Blue, 1 Red, 1 Green, and 1 Black  

o Small Bowls (1 bowl per group) 

o Plastic Spoons to represent coyotes (10 spoons per group)  

o 1 Ziploc Bag containing 100 beans to represent mice (NOTE TO TEACHER- Prepare 

in advance 1 bag with 100 beans for each group) 

 

Formative Assessment Strategies: Students will be assessed by the active learning strategies-

Give Me Five, Jigsaw, and Collaborative Group responses. 

Misconceptions: Upper elementary-school students may not believe food is a scarce resource in 
ecosystems, thinking that organisms can change their food at will according to the availability of 
particular sources. Students of all ages think that some populations of organisms are numerous 
in order to fulfill a demand for food by another population. Middle-school and high-school 
students may believe that organisms are able to effect changes in bodily structure to exploit 

http://www.s2temsc.org/uploads/1/8/8/7/18873120/jigsaw_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/jigsaw_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/table_talk_strategy.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/3-2-1.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/3-2-1.pdf
https://www.youtube.com/watch?v=ysa5OBhXz-Q
https://www.youtube.com/watch?v=ysa5OBhXz-Q
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particular habitats or that they respond to a changed environment by seeking a more favorable 
environment.  

Focus Question: In nature, how do populations interact and affect each other’s growth rates? 

Engage  

1. Display or read the following quote “When we try to pick out anything by itself, we find 

it hitched to everything else in the Universe." - John Muir 

2. Have students record what they think this quote means in their science notebook. 

3. Have students copy the following questions to reflect on after watching the video clip. 

o What is a trophic cascade? 

o How exactly do wolves change rivers? 

o How are other populations affected by an increase in the wolf population? 

4. Show the video-How Wolves Change Rivers 

https://www.youtube.com/watch?v=ysa5OBhXz-Q  

5. Use the Give Me Five Strategy to reveal student understanding. Call on five random 

students to share their answers to the three questions listed above. 

6. Ask students to turn to an Elbow Partner and give an example of a predator prey 

relationship from their own experience.  Have them identify the predator and the prey 

in the relationship and ask them to infer what happens to both populations when 

additional predators join the ecosystem (immigration) or if disease or famine (not 

enough food) happens. 

Explore  

Background information for the teacher 
In this activity, students will use data to uncover the relationship between coyote and mice.  

Mathematical ecology requires the study of populations that interact and affect each other's 

population growth rates. In this study there are exactly two species, one of which -- the coyote-

- eats the other -- the mice. Such pairs exist throughout nature: * lions and gazelles, * birds and 

insects, * pandas and eucalyptus trees,* Venus fly traps and flies. 

To keep the model simple, we will make some assumptions that would be unrealistic in most of 

these predator-prey situations. Specifically, we will assume that: * the predator species is 

totally dependent on a single prey species as its only food supply and * there is no threat to the 

prey other than the specific predator. 

1. Explain to the class that today they will be completing a simulation on how changes in 
one population affect another population. 

2. Distribute the Predator-Prey Simulation Handouts except for the Analysis Questions. 

https://www.youtube.com/watch?v=ysa5OBhXz-Q
https://www.youtube.com/watch?v=ysa5OBhXz-Q
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3. Have students read the background information and the rules. Review the rules. Allow 
students to ask questions before dividing them into collaborative groups to complete 
the activity. 

4. Have students work in teams of 3 to 4 students to complete the simulation activity. 
5. As they are completing the activity, make sure that students are working to complete 

the data table. 
6. Distribute graph paper and colored pencils. Have groups to graph their data according to 

the instructions provided. 

Explain 

1. Give each group the Analysis Questions Handout.  

2. Assign each group two of the questions listed on the handout to discuss and answer as a 

team. 

3. After each group has had a chance to answer their two questions, allow students to 

Jigsaw the answers so that they get a chance compare thinking and ideas about the 

simulation. 

Extend 

1. Students can analyze and interpret data to explore how human actions (large scale 

effects such as global climate and/or smaller scale effects such as building a highway) 

change ecosystems. 

2. http://www.algebralab.org/practice/practice.aspx?file=Reading_PredatorPrey.xml  

will give students the opportunity to read an additional graph and analyze data. 

3. Student can watch the video How whales change climate and write a summary of what 

they learned.   https://www.youtube.com/watch?v=M18HxXve3CM  

Lesson B- Predation or Starvation-Deer and Wolves 

Time Required –  One class period (60 minutes) 

Disciplinary Vocabulary –  predation, carrying capacity 

Materials Needed: 

• Handout- Predation or Starvation- Deer and Wolves (one for each pair of students) 

• Colored Pencils (2 different colors per pair of students) 

 
Formative Assessment Strategies: Students will be assessed by the active learning strategies- 

Chum Check, Pairs Squared and Exit Tickets. 

Focus Question: How do you know when an ecosystem is in “balance”? 

http://www.algebralab.org/practice/practice.aspx?file=Reading_PredatorPrey.xml
http://www.algebralab.org/practice/practice.aspx?file=Reading_PredatorPrey.xml
https://www.youtube.com/watch?v=M18HxXve3CM
https://www.youtube.com/watch?v=M18HxXve3CM
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Engage 

1.  Storytelling – Read the excerpt below from Disruptions in Ecosystems, Chapter 1. 

“Imagine you could travel back in time a thousand years. What differences would you 

notice in the animals and plants in the area where you live? What kind of animals might 

you see? Bears, wolves, and eagles used to live where New York City now stands. Today, 

coyotes, deer, and peregrine falcons can sometimes be found in the city. In many places 

in the world, the populations of plants and animals have changed as human populations 

have grown. In some places the changes haven’t been as extreme.” 

2. Continue reading and pause to allow students to respond to the three questions below 

in their science notebooks. 

“In Rocky Mountain National Park in Colorado there used to be wolves, black bears, and 

grizzly bears, but now there are only black bears. What do you think caused such 

changes? What effects do you think these changes have had on the other animals and 

the plants that live in the area? What do you think would happen if some animals, like 

bears, were brought back to live in these environments?” 

3. Have students complete a chum check to share ideas. 

Explore  

1. Distribute the Handout- Deer and Wolf- Predation or Starvation. 

2. Explain to the students that today they will be working with a partner to discover 

changes in a deer population in 1970 on an island reserve off the coast of South 

Carolina. 

3. The first step in this analysis process is for student pairs to calculate the population 

change by subtracting the death rate (predation plus starvation) from the birth rate 

(deer offspring).  This number goes in the last column and should have a (+) sign in front 

of the number for increases (more deer are born than die because of starvation and 

predation) or a (-) sign in front of the number for decreases (more deer die because of 

starvation and predation than are born). 

4. Students decide on colors to use for the graph and create a key or legend. Each student 

will choose a different color than his or her partner. 

5. Student A will graph the data for the deer population using the numbers on the y axis on 

the left-hand side of the graph. 

6. Student B will graph the data for the wolf population using the numbers on the y axis on 

the right-hand side of the graph. 

7. Students will be responsible for checking to make sure that their partner’s data is 

recorded correctly in the graph. 

8. Student pairs will answer the analysis questions at the end of the activity. 
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Explain 

1. Using the Pairs Squared Strategy, student pairs will find another pair of students to 

compare graphs. 

2. They will discuss and compare answers to the analysis questions. 

3. Students will return to their seats and answer the following question as an Exit Ticket: 

What is one thing that you learned today about the natural balance of an ecosystem? 

Lesson C   Honeybee Mystery- Why Are So Many Bees Dying? 

Time Required –  One class period (60 minutes) 

Disciplinary Vocabulary –  Colony Collapse Disorder 

Materials Needed: 

• Pictures of bees (attached) 

• Video- Honeybees Endure Sting of Colony Collapse Disorder 

https://www.youtube.com/watch?v=2P7cYGjI8Fw 

• Overview of Activity (1 per student) 

• Informational Text for Jigsaw Activity (There are 5 sources, each student will be given 

one source to analyze) 

• Analysis Questions Handout (one per student) 

This activity was adapted from the Honeybee Mystery.  More information can be found at 

https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask

_honeybee_mystery.pdf 

 
Formative Assessment Strategies: Students will be assessed by the active learning strategies-

Jigsaw, Table Talk, and 3-2-1 Exit Slips. 

Focus Question: What effects does Colony Collapse Disorder have on the ecosystem? 

Engage  

1. Project the images of bees (attached) on the screen or print copies and hold up for 

students to view.  

2.  Ask students the following questions: 

“Have you heard about how the bee population is decreasing?” “Why do you think is 

causing bees to die?” 

https://www.youtube.com/watch?v=2P7cYGjI8Fw
https://www.youtube.com/watch?v=2P7cYGjI8Fw
https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask_honeybee_mystery.pdf
https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask_honeybee_mystery.pdf
https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask_honeybee_mystery.pdf
https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask_honeybee_mystery.pdf
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3. Let students know that they are going to watch a short video clip that addresses why 

bees are disappearing.  The video discusses the sudden and mysterious drop in honey 

bee populations (Colony Collapse Disorder) and what might be causing bees to 

disappear. 

4. Show the video https://www.youtube.com/watch?v=2P7cYGjI8Fw. 

5. Conduct a short class discussion by asking the following questions: 

o What is causing the honeybees to die?   

o What will happen if honeybees continue to die due to Colony Collapse Disorder? 

o What can we do to prevent honeybees from dying?   

Explore  

1. Tell students that they are going to be assigned one article about honeybees to review 
from an assigned source.  They will have a chance to collect data before sharing with 
classmates who were also assigned the same topic before sharing with other classmates 
who had a different topic. 

2. This is the Jigsaw strategy. 

• Divide students into heterogeneous groups of five members. This original group 
is considered the home group.  

• Have students count off from 1-5. Each group member is charged with becoming 
an “expert” on one “piece” of the assigned material. So all the ones, twos, 
threes, fours, and fives will form a new “expert” group. 

• Give the article with the corresponding number to each member of the expert 
group that is that number (Group 1=Source 1: Honeybee, Group 2=Source 2: The 
Case of the Missing Bees, Group 3=Source 3: Honeybees and Colony Collapse 
Disorder Infographic, Group 4=Source 4: Pesticides Linked to Bee Die-Off, and 
Group 5=Source 5: Good News for Bees (the U.S. Government is working to save 
bee populations).)   

•  After reading the information from the assigned source for a set amount of time 
(10 minutes), students assigned the same piece of information (same source) 
come together to discuss the information they collected and identify the most 
important information or key details. 

• Give the Analysis Questions Handout at this time which will guide the 
conversation during Table Talk. 

•  They decide how they will “teach” the information to the rest of their original 
group. The students then leave their “expert” groups to join the original group.  

 

Explain 

1. Each group member will take turns teaching each other what he/she has learned from 
the assigned source. Each student listens and takes notes because each is accountable 
for the information shared. (Allow 15 minutes for this productive dialogue to take 
place). 

https://www.youtube.com/watch?v=2P7cYGjI8Fw
https://www.youtube.com/watch?v=2P7cYGjI8Fw
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2. Students will need to make sure that they complete the analysis questions related to the 
sources that are not the ones they were assigned. 

3. Exit Slip: Students complete a 3-2-1 before leaving class. Students list 3 things they 
learned, 2 things they found interesting, and 1 question that they have. 

Extend 

1. Have students write a letter to the South Carolina Department of Agriculture (USDA) on 

a topic related to the sources.  

2. Have students create a Prezi or other digital or media presentation on the Honeybee 

Crisis. 
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http://www.manskopf.com/yahoo_site_admin/assets/docs/PreditorPreySimulation.280132530.doc 

Predator – Prey Simulation 
 
 

Purpose:  
 
 Simulate and analyze the interactions between a predator 

population of coyotes and a prey population of mice. 
 Organize and graph data from the simulation, predicting future 

populations over several generations 
 

 
Background 
 
Population dynamics is influenced by biotic and abiotic factors. Abiotic 
factors include climate, soil, water, sunlight and air. Biotic factors include 
predation, disease, birth rate, and mortality rate. In predation members of 
one species feed directly on another species. In this interaction, the predator 
benefits and at the individual level the prey is clearly harmed. At the 
population level the prey species can benefit because predators help to 
reduce competition for food amongst the prey species and also sick and 
aged animals can be removed. Some species that interact as predator and 
prey undergo cyclic changes in their numbers, with sharp increases and 
periodic crashes. For example, the snowshoe hare and its predator the 
Canadian lynx show this cycle very clearly. The Lynx population rises, eats 
the hares which experience a decline in numbers. Then there are few hares 
to eat so the lynx numbers decline. This is called top-down population 
control. The other theory is that the numbers of hares determine how many 
lynxes there will be and that factors that determine hare population are 
more important than the number of lynxes. This is called bottom-up 
population control. In real life, it’s probably a combination of both.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



http://www.manskopf.com/yahoo_site_admin/assets/docs/PreditorPreySimulation.280132530.doc 

Procedure 
 
Place: A field (a small bowl) with a population of mice (beans) and a 
population of coyotes (spoons). The mice are the prey and the coyotes are 
the predators.  
 
Rules:  

1. Surviving mice of each generation always double in number. 
2. There must be at least 10 mice at the beginning of each 

generation. 
3. There must be at least one coyote at the beginning of each 

generation, by immigration if necessary. 
4. The maximum number of mice is one hundred. 
5. Each coyote must catch at least 5 mice to survive. 
6. Each coyote must catch at least 5 mice to reproduce. 
7. Each coyote produces 1 offspring per 5 mice.  

 
To Play:  

1. Place 10 mice in the field. 
2. Make 1 pass through the field with the spoon catching as many mice 

as possible. 
3. The caught mice(beans) should be counted and placed to the side as 

they have been eaten.  New beans should be taken from the Ziploc 
bag. 

4. Add more coyotes and mice according to the rules. 
5. Record the starting number of mice and coyotes on the data table. 
6. Repeat the predation, with each coyote representing 1 pass through 

the field. For example, if you have 3 coyotes, then you make three 
passes through the field with each pass representing each coyote.  
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Data Table: Predator/Prey Simulation of Mice and Coyote 

Generation 
# 

Mice (starting number) Coyote (starting number) 

1 10 1 
2   
3   
4   
5   
6   
7   
8   
9   
10   
11   
12   
13   
14   
15   
 
 
 
 
 
 
 
Graphing  
 
Use a piece of graph paper to make one graph. On the x-axis of the graph 
put “Time in generations” (Generation 1, 2, 3 etc). On the left side of the y-
axis put number of mice (starting number) and on the opposite side (the 
right side) label the y-axis number of coyotes. The range on both sides of 
the y-axis will be different, but we want the information for both animals on 
one graph so that we can see the relationship. Draw the line for coyotes in 
blue and the line for mice in red.   
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Analysis Questions 

 
1. What do you predict would happen to the prey cycle if some coyotes 

died of disease or were killed by humans? Explain your answer and on 
your graph use a green pencil to show your prediction. Start your 
prediction after your last cycle on the graph and continue three more 
generations.  

2. What would happen to the coyotes on your graph if fire killed the prey 
population? Explain and show on the graph with black pencil how the 
graph would change. Start after your last cycle and continue three 
generations.  

3. How would it matter at what point in your simulation such 
disturbances occurred? 

4. What is carrying capacity? What happens to a population that 
overshoots its carrying capacity? 

5. In this investigation you examined only the simple relationship 
between changing prey populations and the number of predators. 
What other factors affect the number of prey and predators in a 
population? 

6. Describe an example of a predator being used to control a prey 
population that is considered a pest. Explain scientifically why you 
think this is a good idea or not.  
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Predation or Starvation: Deer and Wolves                       

 
 
Introduction: 

In 1970 the deer population of an island forest reserve off the coast of South Carolina was about 
2000 animals in an area about 518 square kilometers in size. The island was lush and had plenty 
of vegetation for feeding; however limits existed. Wildlife management personnel worried that 
overgrazing might lead to starvation in the deer population. Since the area was not accessible to 
hunters, the wildlife service decided to bring in natural predators (wolves) to control the deer 
population. It was hoped that natural predation would keep the deer population from becoming 
too large which, in turn, would increase overall deer quality (or health), as predators often 
eliminate the weaker members of the population. In 1971, ten wolves were flown to the island.  

The following data table reports the deer population along with wolf population for each year of a 
ten year period. The Population Change is the number of deer born (offspring) minus the 
number of deer that died (predation + starvation) during that year. Fill out the last column for 
each year (the first has been calculated for you). 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Year Wolf 
Population 

Deer 
Population 

Deer 
Offspring Predation Starvation 

Deer 
Population 
Change 

1971 10 2,000 800 400 100  
+300 

1972 12 2,300 920 480 240  
1973 16 2,500 1,000 640 500  
1974 22 2,360 944 880 180  
1975 28 2,244 996 1,120 26  
1976 24 2,094 836 960 2  
1977 21 1,968 788 840 0  
1978 18 1,916 766 720 0  
1979 19 1,962 780 760 0  
1980 19 1,982 790 760 0  

http://andersonwandobiology.weebly.com/uploads/3/7/7/8/37786975/predation_or_starvation-deer_&_wolves.doc
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Predation or Starvation: Deer and Wolf                       
 
Graph the deer and wolf populations on the graph below. Use one color to show deer populations 
and another color to show wolf populations. Be sure to include a key or legend. 

 

 

 

 

 

 

 

 

 

 

 

Analysis 

1. Describe what happened to the deer and wolf populations between 1971 and 1980. 
 
 
 
2. What do you think would have happened to the deer on the island had wolves NOT been 

introduced? 
 
 
        Most biology textbooks describe that predators and prey exist in a balance. This "balance of 

nature" hypothesis has been criticized by some scientists because it suggests a relationship 
between predators and prey that is good and necessary. Opponents of this hypothesis 
propose the following questions:  

 Why is death by predators more natural or "right" then death by starvation?  
 How does one determine when an ecosystem is in "balance"? 
 Do predators really kill only the old and sick prey? What evidence is there for 

this statement? 
 
3. What is your opinion of the balance of nature hypothesis? Would the deer be better off, worse 

off, or about the same without the wolves? Defend your position. 

http://andersonwandobiology.weebly.com/uploads/3/7/7/8/37786975/predation_or_starvation-deer_&_wolves.doc


Honeybee Mystery  
Adapted from 
https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/s
ample_sbperftask_honeybee_mystery.pdf   

Bees play a vital role in pollination.  Sadly, the bee population is on a rapid 
decline due to Colony Collapse Disorder.  After you have reviewed these 
sources, you will answer some questions about them.  Briefly review these 
resources and the three questions that follow.  Then, go back and read the 
sources carefully so you will have the information you need to answer the 
questions.  You may take notes in the margin as you find information in the 
sources to capture your thoughts, reactions and any questions you might 
have, as you read.  

  

Directions.   

You will be assigned one source to examine. Read the information carefully 
and independently answer the three questions at the end of your reading 
selection.  When the class has finished, you will jigsaw the information and 
learn about the other sources that you did not read about. 

 

  

 

  

  

            

 

 

 

 

 

 

 

 

https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask_honeybee_mystery.pdf
https://www.ode.state.or.us/wma/teachlearn/subjects/science/assessment/sample_sbperftask_honeybee_mystery.pdf
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ANALYSIS QUESTIONS ON HONEYBEES
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